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Electromagnetic Noise Optimization of Traction Systems
Based on Control Strategy

JIANG Xiaowen , PENG Xuanlin, LI Hua , HE Guangiang , SHEN Lang
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Abstract : The noise of traction system is an important noise source of EMU, which has a great impact on passengers'
ride comfort and environmental noise. The electromagnetic noise of traction motor is the main noise source of traction
system. This paper takes the permanent magnet synchronous traction system of a city EMU as the research object. Firstly, the
vibration and noise characteristics of the permanent magnet synchronous motor are analyzed through the vibration and noise
experiment. It is confirmed that the electromagnetic noise of the motor is the main reason for the excessive noise in the train.
Then, according to theoretical analysis of electromagnetic force waves, it is revealed that the resonance between the
harmonic wave of the electromagnetic force and the modal of the motor are the root causes of the excessive noise.
Furthermore, according to the idea of adjusting the input excitation to suppress or weaken the resonance, an electromagnetic
noise suppression method based on the motor control strategy is proposed. Finally, the effectiveness of the optimization
measures is proved by verification experiments. The noise reduction amount reaches 11.9 dB and the interior noise is

controlled below 73 dB.
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